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$Re=l_{L}^{2}/(\nu T)=9.0\cross 10^{2}$ $10^{3}$





























$N_{F}\text{ }|$ $k$ $\prime F(k)\equiv$
195
2:
$(x(k), y(k))(k=1,2, \ldots,N_{F})_{\text{ }}$ $\Gamma_{F}(k)(k=1,2, \ldots,N_{F})$ (
(k) $\equiv(-x(k), y(k))(k=1,2, \ldots, N_{F})$





1) ( vortex point)
$rw(k)$ $i$ $\Gamma_{W}(i)$
$’\equiv(x, y)$ $\mathrm{u}(r)=(u(x, y),$ $v(X,y))$
$u(r)= \sum_{=:1}^{N_{F}}u(’ : \Gamma F(i).’\prime_{F}.(i))+\sum_{1:=}^{p}u(Nr:-\Gamma F(i),\prime_{F}^{*}(i))$
$+ \sum_{=}^{1}N_{W-}j\mathrm{O}u(r:\Gamma_{W}(i),fW(j))+Nj=0\Sigma^{w-1}\mathrm{u}(t:-\mathrm{r}W(.j),\prime_{W}^{*}(j))$ (3)
$u(r$ : $\Gamma_{\mathrm{o},\prime 0)}$ $r_{0}$ $\Gamma_{0}$ $f$






$\dot{\theta}(t)|_{t=}0<0)_{\text{ }}$ $\theta$ $>0$ $[4]_{\text{ }}$
(5)
$\theta$ $=0$ $\Delta\theta=0.36\cross 2\pi$
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$r_{G}(t)=(0,y_{G})$ , $\Delta rG(t)=(0,\Delta y_{G})$ ,
$s$ $s=s$ $v_{W}$
$v_{W}=(- \cdot\frac{\mathrm{d}\theta}{\mathrm{d}t}(\iota D+s)\sin\theta(t), \frac{\mathrm{d}y_{G}}{\mathrm{d}t}+\frac{\mathrm{d}\Delta y_{G}}{\mathrm{d}t}.+\frac{\mathrm{d}\theta}{\mathrm{d}l}(\iota D+s)\cos\theta(\iota))$ (6)
$(N_{W}.-1)$ ( $\omega \mathrm{n}\mathrm{t}\mathrm{r}\mathrm{o}\mathrm{l}$ point) $s=\{s(i-1)+s(i)\}/2(i=$











$x$ $\text{ }\cdot y$ – 2
$\frac{\mathrm{d}^{2}}{\mathrm{d}\mathrm{t}^{2}}y_{G}=L/(2mG+m_{B})-g$ ($g(=9.81\mathrm{m}/\mathrm{S}^{2}])$ l1 ), (9)




$3:.” \mathrm{t}\mathrm{e}\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{r}\mathrm{e}\mathrm{d}$ case” 4: “tethered case”
Runl $\sim \mathrm{R}\mathrm{u}\mathrm{n}4$
. Run4
























6 ’froeflight case ” $L(t)$ 1
2
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( $=$ ) ( 6)







(a) $\mathrm{t}=1/8\mathrm{T}$ (b) $\mathrm{t}=5/8\mathrm{T}$
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